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tality rate of ascending aortic replacement for the treat-
ment of type A aortic dissection ranges from 10% to 20%
today.5-7 This should be considered acceptable, taking into
account the high mortality rates of medically treated
patients with type A aortic dissection.
The entry tear is located in the ascending aorta in
most type A dissections, but there is a small subset of type
A dissections in which the entry tear is located in the
descending thoracic aorta and the dissection process
extends back into the ascending aorta. Unlike the case of
standard type A aortic dissection, operative procedures are
very difficult and extensive. For operative mortality and
survival during follow-up, this type of aortic dissection is
considered to have a very grave prognosis.8
Stent-graft repair of aortic lesions is becoming an alter-
native to conventional surgery.9-11 We describe our experi-
ence with stent-graft repair of type A aortic dissection with
an entry tear in the descending thoracic aorta to close the
entry tear and induce thrombosis of the false lumen.
METHODS
Patient selection. Patients who met these criteria were
included in this study: (1) Stanford type A aortic dissection
Aortic dissection is one of the most catastrophic events
that can affect the aorta. When untreated, approximately
80% of patients with acute aortic dissection die within 2
weeks.1,2 Strategies for the treatment of aortic dissection
depend on the extent of dissection. When the ascending
aorta is involved, emergent surgical aortic replacement
with or without aortic valve reconstruction is required.
Medical therapy with the use of vasodilators and beta-
blockers is preferred when the ascending aorta is intact
and no severe complications, including visceral or renal
branch ischemia, are present.3-5 Because of advances in
surgical techniques and anesthesiology, the operative mor-
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Purpose: The current therapy for type A aortic dissection is ascending aortic replacement. Operative mortality and mor-
bidity rates have been markedly improved because of recent advances in surgical techniques and anesthesiology.
However, type A aortic dissection with an entry tear in the descending thoracic aorta is still a surgical challenge because
of the need for extensive aortic replacement.
Methods: Ten patients with type A aortic dissection were treated with endovascular stent-grafts. The false lumen of the
ascending aorta was patent in five patients, and it was thrombosed in the other five patients. The entry tears were
located in the descending thoracic aorta in all cases. Seven patients had acute dissection, and three patients had suba-
cute dissection. Four patients had pericardial effusion. Stent-grafts were fabricated from expanded polytetrafluoroeth-
ylene and Z-stents.
Results: Entry closure was achieved in all patients. Complete thrombosis of the false lumen of the ascending aorta was
observed after stent-grafting in all patients. A second stent-graft was required in two patients to obtain complete
thrombosis of the false lumen of the descending thoracic aorta. No procedure-related complications were observed,
with the exception of a minor stroke in one patient. During a mean follow-up period of 20 months, no aortic rupture
or aneurysm formation was noted in either the ascending or descending thoracic aorta, and all patients were alive and
doing well. The abdominal aortic aneurysm enlarged after stent-grafting in one patient, and this was treated by clos-
ing the fenestrations of the abdominal aorta with stent-grafts.
Conclusion: Stent-graft repair of aortic dissection with an entry tear in the descending thoracic aorta is a safe and effec-
tive method and may be an alternative to surgical graft replacement in highly selected patients. (J Vasc Surg
2001;34:1023-8.)
with an entry tear in the descending thoracic aorta; (2) a
distance between the left subclavian artery and the entry
tear of at least 0.5 cm; (3) no signs of cardiac tamponade or
severe aortic regurgitation (≥ grade III); (4) no signs of
ischemia of the coronary artery or aortic arch branches; and
(5) sufficiently large femoral and iliac arteries.
Twenty-six patients with type A dissection were admit-
ted to our hospital and underwent both computed
tomography (CT) and angiography between September
1997 and December 2000. Ten of these patients (38%)
were treated with endovascular stent-graft placement. The
false lumen of the ascending aorta was patent in five
patients, and three of these patients were treated emer-
gently. The false lumen of the ascending aorta was throm-
bosed in the remaining five patients, and four of theses
patients were treated electively. Patient characteristics are
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shown in Table I. All 10 patients were men, ranging in age
from 48 to 73 years (mean age, 60 ± 9 years). The mean
interval between diagnosis and stent-grafting was 8 ± 7
days (range, 0-21 days). One patient (case 5) had aortic
regurgitation (grade III) in addition to acute type A aor-
tic dissection. He received medial treatment for 2 weeks,
because most of the false lumen was thrombosed.
However, he subsequently underwent stent-grafting
because the extent of the patent false lumen of the
descending thoracic aorta was found to have increased on
a follow-up CT scan. Disappearance of aortic regurgita-
tion was confirmed before stent-grafting. A small amount
of pericardial effusion was observed in four patients (cases
2, 3, 5, 9); however, no patient showed any signs of car-
diac tamponade. Drainage of pericardial effusion was per-
formed in one patient because the amount of effusion was
A, CT images obtained at the levels of the proximal, mid, and distal segments of the descending aorta before stent-grafting. The false
lumen (arrow) can be identified at all levels. B, CT images obtained at each level 1 year after stent-grafting. The false lumen is com-
pletely thrombosed and shrunk.
A
B
considerable (case 8). One patient had paraparesis, which
developed at the onset of aortic dissection (case 6).
The maximal diameter of the ascending aorta ranged
from 38 to 52 mm (mean, 45 ± 5 mm). The number of
entry tears was one in eight patients, two in one patient,
and three in one patient. The distance between the left
subclavian artery and the entry tear ranged from 0.5 to
11.0 cm (mean, 3.0 cm; Table II).
The Investigational Review Board of our institution
approved this study, and informed consent was obtained
from all patients.
Imaging and stent-grafts. All patients underwent
CT scanning with contrast enhancement and calibrated
aortography. The diameter of the stent-graft was deter-
mined on the basis of the findings of CT. In the elective
case, multiplanar reconstruction and three-dimensional
imaging were used as a means of more clearly demonstrat-
ing the morphological details of the entry tear and aortic
branches. A diameter at least 20% greater than the diame-
ter of the true lumen immediately proximal to the entry
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tear and not exceeding the diameter of the aorta was
selected as the diameter of the stent-graft.
Transthoracic cardiac ultrasound scanning was per-
formed immediately after the diagnosis of type A aortic
dissection by means of CT to check for the presence 
of pericardial effusion sufficient enough to cause cardiac
tamponade and also to check for severe aortic regurgi-
tation.
Calibrated aortography was performed as a means of
measuring the distance between the left subclavian artery
and the entry tear. When it was impossible to measure the
distance because of the location of the entry tear (ie, the
right lateral or left lateral wall of the proximal descending
aorta), the distance was measured with three-dimensional
CT. All branches of the ascending aorta, the aortic arch,
the descending thoracic aorta, and the abdominal aorta,
including intercostal arteries and lumber arteries, were
evaluated to determine their blood supply (ie, from the
true lumen, the false lumen, or both). In addition, both
the iliac and femoral arteries were checked to confirm that
Table I. Patient characteristics
Interval between diagnosis Duration of
Number Age (years) Sex and stent-grafting (days) Co-existing problems ASA score follow-up (months)
1 49 Male 2 Hypertension (uncontrollable) IV 42
2 58 Male 2 Hypertension, cerebral bleeding, IV 40
pericardial effusion
3 54 Male 0 Hypertension (uncontrollable), IV 33
pericardial effusion
4 67 Male 9 Hypertension, chronic renal failure, IV 24
angina pectoris
5 48 Male 15 Hypertension, pericardial effusion, IV 23
aortic regurgitation, pleural effusion, 
abdominal aortic aneurysm
6 69 Male 8 Hypertension, peraparesis, hyperlipidemia IV 10
7 51 Male 16 Hypertension, refractory pain IV 9
8 73 Male 21 Hypertension, pericardial effusion, IV 8
pleural effusion, diabetes mellitus, 
cerebral infarction
9 70 Male 0 Aortic rupture into the mediastinum at the IV 4
entry tear, pericardial effusion
10 57 Male 7 Hypertension IV 3
Table II. Details of dissection and procedure
Patient Maximum diameter of Number of Distance between left subclavian Stent-graft Delivery Location of 
number ascending aorta (MM) entry tears artery and entry tear (cm) diameter (mm) Length (cm) system stent-graft
1 38 1 2.5 30 5.0 18F Proximal
2 52 1 1.5 30 7.5 20F Proximal
3 43 1 1.0 30 7.5 20F Proximal
4 48 2 5.0 30 7.5 20F Proximal
5 42 3 11.0 30 7.5 20F Middle
6 48 1 3.0 36 7.5 20F Proximal
7 41 1 1.0 38 7.5 22F Proximal
8 41 1 1.0 32, 32, 36 7.5 20F Proximal
9 46 1 0.5 36, 34 7.5 22F Proximal
10 52 1 3.0 36 7.5 22F Proximal
they were large enough to permit the introduction of a
relatively large delivery system.
All stent-grafts were fabricated from Z-stents (Cook,
Bloomington, Ind) covered with thin-wall expanded poly-
tetrafluoroethylene (Impra, Tempe, Ariz). Thin-wall
expanded polytetrafluoroethylene was used as a covering
material instead of polyester so that smaller delivery sys-
tems could be used. The covering material was secured to
both ends of the stents with 5-0 polypropylene sutures
(Ethicon, Somerville, NJ).
Stent-graft placement. All stent-graft procedures
were performed by using general anesthesia with tracheal
intubation in the angiography suite. A 5F sheath was
inserted into the left brachial artery, and a 5F pigtail
catheter was advanced through this sheath until the tip of
the catheter was located in the ascending aorta. This
catheter was left in the ascending aorta to mark the posi-
tion of the left subclavian artery. Then, femoral arteri-
otomy was performed after the intravenous administration
of heparin (100 U/kg). A 5F pigtail catheter and a 0.035-
inch guidewire were introduced via this arteriotomy site.
The catheter was advanced into the true lumen until the
tip of the catheter reached the ascending aorta. Test injec-
tion at the iliac artery, the abdominal aorta, the descend-
ing thoracic aorta, and the ascending aorta was performed
several times to confirm that the catheter was in the true
lumen. When the catheter reached the ascending aorta,
digital subtraction aortography was performed from the
ascending aorta to the iliac arteries. Then, the catheter was
exchanged for a Keller-Timmermans introducer system
(Cook) over an Amplatz super-stiff wire (Boston Scientific,
Natick, Mass). The stent-graft, which had been loaded
into a loading cartridge, was advanced into the sheath with
a pusher mandrel after the removal of the dilator and the
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wire. When the top end of the stent-graft reached the
desired position, the mean blood pressure was reduced to
less than 60 mm Hg to avoid misplacement, or transient
cardiac arrest with adenosine was used. Then, the stent-
graft was deployed by pulling back the sheath with the
pusher mandrel firmly fixed. Aortography was performed
immediately after deployment. When an endoleak through
the entry tear was observed, additional procedures,
including balloon dilatation and additional stent-grafting,
were performed during the same session. After the com-
pletion of aortography and the removal of the large
sheath, the arteriotomy site was sutured.
Follow-up examination. CT images were obtained
at 1 week, 1 month, 3 months, 6 months, and 1 year after
the procedure and once yearly thereafter. Aortography was
performed at 2 or 3 weeks after stent-grafting. If any
problems were encountered during the follow-up period,
additional procedures, including additional stent-grafting,
were performed as soon as possible. The mean follow-up
period was 20 ± 15 months (range, 3-42 months).
Statistical analysis. The diameters of the aorta, the
true lumen, and the false lumen before and after stent-graft-
ing were compared by using the paired t test, with P values
of less than .05 considered to be statistically significant.
RESULTS
Immediate outcome. Stent-graft placement was suc-
cessful in all patients, and only one stent-graft was used in
eight patients (Table II). Two stent-grafts were placed in
one patient, and three stent-grafts were placed in one
patient to completely close the entry tear. Stent-grafts
were placed in the true lumen of the proximal descending
thoracic aorta in nine of 10 patients, and in the mid-
descending thoracic aorta in the remaining patient.
Table III. Entry closure and thrombosis of the false lumen
Thrombosis of false lumen
Patient Leak through First additional Leak after first Problems during Second additional Ascending Descending
number entry tear procedure additional procedure follow-up procedure aorta aorta
1 – – – Partially patent false – Complete Complete
lumen of the descending 
aorta
2 – – – – – Complete Complete
3 Minor Ballooning – – – Complete Complete
4 – – – Partially patent false lumen Additional Complete Complete
of the descending aorta stent-grafting
5 Minor Ballooning – Growth of AAA, partially Additional Complete Complete
patent false lumen of the stent-grafting
descending aorta
6 – – – Partially patent false lumen – Complete Complete
of the descending aorta
7 – – – – – Complete Complete
8 – – – Development of saccular Additional Complete Complete
aneurysm stent-grafting
9 Major Additional stent-grafting – – – Complete Complete
10 – – – – – Complete Complete
AAA, Abdominal aortic aneurysm.
Complete closure of the entry tear was achieved at the
end of the procedure in all patients (Table III). Balloon
dilatation or additional stent-grafting was required in
three patients. The mean operative time was 88 ± 33 min-
utes (range, 60-170 minutes). No procedure-related
complications, including ischemia of aortic branches,
were encountered, with the exception of a minor stroke
in one patient (case 8).
Complete thrombosis of the false lumen of the ascend-
ing aorta was shown by means of CT images obtained at 1
week after stent-grafting in all patients, whereas complete
thrombosis of the false lumen of the descending thoracic
aorta was observed in six patients. In four patients (cases 1,
4, 5, and 6), thrombosis of the false lumen was partial.
Blood flow to the patent portion of the false lumen was
from the false lumen of the descending aorta lower to the
stent-graft in two patients, from the false lumen of the
abdominal aorta in the other two patients, where fenestra-
tions were present in the intimal flap. Aneurysmal degen-
eration below the stent-graft developed 25 days later in one
patient (case 8). It was treated with additional stent-graft
placement. No other significant complications, including
progression of the dissection, aortic rupture, aortic branch
compromise, or paraplegia, were observed. Pneumonia
developed in one patient (case 2), but he recovered fully
and was discharged.
Mid-term outcome. Eight patients had uneventful
clinical courses during follow-up. An abdominal aortic
aneurysm developed in one patient (case 5). Resolution of
the thrombus in the false lumen of the abdominal aorta
and enlargement of the aortic diameter at the abdominal
aorta was shown by means of CT images obtained at 3
months after stent-grafting, whereas the false lumen of the
ascending and descending aorta had been completely
thrombosed. The maximum diameter of the abdominal
aorta increased to 48 mm from 40 mm during the 3-
month follow-up period. Aortography was performed as a
means of identifying the cause, and two fenestrations of
the infrarenal abdominal aorta and a re-entry tear at the
left common iliac artery were revealed. Substantial blood
flow was observed entering the false lumen of the abdom-
inal aorta, especially through the large fenestration of the
mid-abdominal aorta. Additional stent-grafts were placed
to close these two fenestrations 4 months after the first
stent-grafting procedure. Almost complete thrombosis of
the false lumen of the abdominal aorta and a reduction in
the diameter of the abdominal aorta to 44 mm were
shown by means of CT images obtained at 1 month after
the second stent-grafting procedure. The false lumen
remained patent and enlarged during follow-up in the
other patient (case 4), in whom blood flow into the false
lumen was through the small fenestration just below the
stent-graft. Because considerable blood flow into the false
lumen through this small fenestration was revealed by
means of aortography, an additional stent-graft was placed
9 months after the first stent-grafting procedure.
Complete thrombosis of the false lumen was shown by
means of follow-up CT images obtained 1 week after the
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second stent-grafting procedure (Fig). Complete throm-
bosis of the false lumen of the descending thoracic aorta
was finally observed by means of follow-up CT images
obtained at 9 months (case 1) and 3 months (case 6) after
stent-grafting in two patients, in whom blood flow into
the small patent portion of the false lumen had been from
the false lumen of the abdominal aorta.
DISCUSSION
The frequency of type A aortic dissection with an
entry tear in the descending thoracic aorta ranges from
10% to 27% among type III dissections and from 4% to
20% among type A dissections.8,12-14
Emergency ascending aortic replacement with or
without aortic valve repair is currently regarded to be the
treatment of choice for acute type A aortic dissection to
avoid various catastrophic events such as cardiac tampon-
ade, aortic regurgitation, and ischemia of the coronary
arteries and aortic arch branches.1-5 However, there is still
controversy about the proper treatment for patients with
type A aortic dissection with an entry tear in the descend-
ing thoracic aorta.8,13-17 For the treatment of type A aor-
tic dissection, the rationale of the Stanford group that type
A dissection should be managed with ascending aortic
replacement is reasonable. In addition, Miller et al
showed, on the basis of their meticulous analysis of
patients treated surgically, that the site of tear and whether
the tear was resected have no significant bearing on oper-
ative mortality rates.13 However, ascending aortic replace-
ment often leaves a patent distal false lumen. Erbel et al
investigated the blood flow in the false lumen by using
transesophageal echocardiography and demonstrated that
the patency rate of the false lumen was 93% in patients
with type I dissection who were treated surgically, 18% in
patients with type II dissection, and 83% in patients with
type III dissection with the dissecting process extending in
a retrograde manner to the ascending aorta. They also
reported that the mortality rate in patients in whom signs
of high flow in the false lumen were observed was
extremely high, reaching 43%.8 Similarly high rates of per-
sistent patent distal false lumen have been reported by
researchers at several institutions, and it has been recog-
nized that a patent false lumen correlates closely with var-
ious late complications, including aneurysmal dilatation of
the distal aorta, reoperation, and death caused by rup-
ture.18,19 Recent advances in surgical techniques, includ-
ing deep hypothermia, selective cerebral perfusion, and
open distal anastomosis under circulatory arrest, have led
cardiothoracic surgeons to become more aggressive in
improving the prognosis of patients with type A dissection
(ie, concomitant aortic arch replacement with ascending
aortic repair).15-18 However, even when the latest surgical
techniques are used, the operative mortality rate for simul-
taneous aortic arch replacement generally ranges from
13% to 46%, and the postoperative morbidity rate is
extremely high.16,17 Therefore, surgeons at the most
experienced centers suggest that only when the surgical
results at any center approach those obtained at the most
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experienced centers is it reasonable to resect the tear
beyond the ascending aorta.17
The rationale of entry closure with endovascular stent-
grafts for the treatment of type A aortic dissection with an
entry tear in the descending aorta is similar to that of sim-
ple replacement of the most damaged portion of the
descending thoracic aorta. Because stent-graft repair is
quite simple and much less invasive than conventional
surgery, this method may help to reduce operative and
postoperative mortality and morbidity rates. Moreover,
complete thrombosis of the false lumen may be achieved by
means of entry closure with stent-grafts, as was seen even-
tually in all 10 patients in this study, because it does not
require technically difficult suturing to the fragile aortic
wall in acute dissection and potentially eliminates the risk
of leaving communications between the true and false
lumens.
Von Segesser et al have proposed new strategies for the
treatment of dissection of the descending thoracic aorta
extending back into the ascending aorta (ie, that such dis-
section should be managed in accordance with the site of
the predominant lesion). Replacement of the arch with a
variable portion of ascending aorta via median sternotomy
is recommended in patients with an enlarged aortic diame-
ter, pericardial effusion, and/or aortic insufficiency.
Predominantly distal dissections with a dilated descending
thoracic aorta, distal complications, or both are best
approached via lateral thoracotomy. Predominantly distal
dissection with an almost intact, relatively small ascending
aorta, a small aortic arch, and an already thrombosed false
ascending aortic lumen is treated in the same manner as
type B aortic dissection.15 Half our patients should have
been treated medically according to this strategy. However,
taking into account that no operative deaths or severe post-
operative complications, with the exception of pneumonia,
were encountered in this study, it may be reasonable to
perform stent-graft repair more aggressively to avoid the
potential risks associated with type A aortic dissection.
In conclusion, only highly selected patients with type
A aortic dissection with an entry tear in the descending
thoracic aorta are candidates for treatment with endovas-
cular stent-grafts, and further studies must be carried out
before this method can gain widespread acceptance.
However, this method shows great promise as an alterna-
tive to surgical graft replacement.
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